Abstract
Introduction

Human tissues are an important biological material for the discovery of biomarkers and identification of novel therapeutic targets. Formalin fixed and paraffin-embedded (FFPE) tissue represents the most abundant supply of archival material for clinical and molecular analyses. FFPE is the standard-processing methodology practiced in histopathology laboratories
. Interestingly, methacarn-fixed tissues have been successfully used for quantitative expression analysis of mRNAs after microdissection [8] . Morales [12] . The aim of this study was to assess the feasibility of proteomic investigations on RCL2-tissue embedded using a comprehensive panel of proteomic methods. Figure 1 . No major difference in the
Materials and methods
Tissue Samples
Fig. 1 SDS-PAGE gels of extracted proteins from formalin and RCL2-fixed paraffinembedded tissues compared to frozen colonic tissues. Proteins were extracted using protocols A (A), B (B), C (C) and Qproteome FFPE kit (D).
Fig. 2 Representative silver stained two-dimensional electrophoresis maps obtained from FFPE tissues (panels A and B), RCL2P tissues (panels C and D), and frozen colonic mucosa tissues (panel E). Proteins were extracted using either protocol A (panels A, C, E) or protocol D (panels B and D).
On panels C and E, the selected protein spots cut from the gels and analysed by MALDI TOF/TOF method were indicated. Fig. 2A) . Proteins extracted using protocol D did not increase the protein yield (Fig. 2B) , and gave similar results to RCL2P tissue processing (Fig. 2D) . Frozen tissue showed excellent protein quality and quantity, as expected, with a mean number of 600 detected spots (Fig. 2E) . Interestingly, RCL2P tissue revealed the same pattern, with a mean number of 500 proteins spots (Fig. 2C) Figure 3 showed the mass spectra obtained from one of these spots using MALDI-TOF/TOF method. We identified the heat shock protein ␤-1 by mass spectrometry analysis and confirmed this result by direct sequencing of tryptic peptides in both RCL2P and frozen samples. Too more proteins (Fig. 2C and D (Fig. 4) . Membrane E-cadherin, cytoplasmic ␣-tubulin, and nuclear Sp1 protein expressions were similar between RCL2P and frozen tissues (Fig. 4A) . Phosphorylated MAPK/extracellular signal-related kinase (MEK) and p44/42 mitogen activated protein kinase (MAPK) were also detected by immunoblot in both tissues (Fig. 4B) . In agreement with our previous experiments, no signal could be detected in FFPE tissue using protocol D, which was then excluded from all further proteomic investigtions.
Fig. 3 MS analysis of spot 1 excised from 2-DE gels obtained from RCL2P and frozen tissues respectively were presented on panel
RCL2 allowed detection of different cellular localization and post-translationally modified proteins by western-blot
To evaluate RCL2P tissue for protein expression, proteins with different cellular localization and after translational modifications were analysed by western-blot
RCL2P tissue was suitable for morphological and immunohistochemical analyses
We next analysed tissue morphology and immunohistochemical reactivity of colon tissue after fixation and paraffin-embedding using either formalin or RCL2 fixatives. RCL2 clearly preserved tissue integrity compared to the reference fixative of formalin (Fig.  5A and B) .
We then performed immunohistochemistry to compare antigen integrity and accessibility in both formalin and RCL2-fixed tissues. RCL2 fixative required optimization of the immunostaining procedures (i.e. antibody concentration dilutions), likely due to better antigenic preservation and accessibility. Immunoreactivities for various antibodies, including hMLH1 (Fig. 5C and D) , cytokeratin AE1/AE3 (Fig. 5E and F) , E-cadherin (Fig. 5G and H) and phospho-MEK (Fig. 5I and J) , were similar in RCL2P samples, as compared to FFPE tissue. 
Whole and laser-microdissected RCL2P tissues allowed mass spectrometry profiling
To assess the effect of RCL2 on protein integrity and its compatibility with mass spectrometry analysis, whole frozen and RCL2-fixed tissues were analysed by surface-enhanced laser desorption/ionization (SELDI). Total protein extracts were loaded onto CM10 arrays, and SELDI profiles were obtained in duplicate for each sample. Figure 6A shows the spectrum of proteins retained on the CM10 arrays for both conditions. In the 2-50 kD range, 85 protein peaks were detected in frozen tissues, as already described [16] . As expected, the number of protein peaks in RCL2P tissue was similar to that detected in frozen tissue, with a mean of 81 peaks detected in the same mass range (Fig. 6A) [6, [18] [19] [20] . Second, formalin leads to chemical reactions in tissues, such as the formation of methylenic bridges between protein side chains, [21] rendering formalin fixation processes inappropriate to high-quality protein extraction, and more generally to proteomic investigations [22] . Thus, immunohistochemistry represents the only approach for elucidating protein expression and cellular localization in specific cellular populations [23] , though with very poor absolute quantitative information [24, 25] [2] . Surprisingly, using the same protocol, we observed a completely degraded protein profile on 1-DE and 2-DE gels (Figs 1 and 2 ). Nuclear and cytoplasmic proteins, such as Sp1 and ␣-tubulin, could not be detected by western-blot (Fig. 4B) [5, 22, 25, 30] 
